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I.  PREFACE 


The  plastic  balloon  has  served  for  more  than  a  decide  as  a  vehicle 
enabling  man  to  extend  basic  research  related  to  the  earth's  atmosphere, 
to  obtain  near  op  ace  conditions  with  manned  sealed  gondolas  and  to  make 
astronomical  observations  unhindered  by  the  earth’1?  atmosphere. 

The  Office  of  Naval  Research  has  supported,  ns  one  of  its  research 
programs,  the  role  of  the  plastic  balloon,  in  research.  Its  programs, 
designated  Skyhook  and  Strain  Lab,  relate  to  the  use  of  plastic  balloons  in 
research,  the  first  to  unmanned  instrumented  flights  and  the  latter  to  manned 
flights.  This  flight  was  the  eighth  in  the  Strato  Lab  Series  that  reached  the 
stratosphere,  three  of  the  previous  being  conducted  in  the  two  man  sealed 
gondola  (8  November  lv56,  18  October  1957  and  26  27  July  1958).  It 
was  the  second  flight  in  an  open  gondola  in  which  a  scientist  entered  the 
stratosphere  to  make  precise  physical  measurements. 

The  primary  scientific  objective  of  the  flight  was  under  the  cognisance 
of  the  High  Altitude  Observatory,  University  of  Colorado  at  Boulder,  Colorado. 
The  project  scientist  was  Dr,  Gordon  Newkirk,  under  whose  direction  a 
special  flying  Ct  ronagrapli  had  been  developed  for  use  on  the  flight. 

V/inzen  Eewoarch  Inc.  of  Minneapolis,  Minin*  sot  a,  a  pioneer  in  the 
fabrication  of  and  conduct  of  flight  operations  utilising  plastic  balloons, 
under  contract  t.o  the  Office  of  Naval  Research,  was  responsible  for  the 
balloon  system,  launch  and  related  operational  aspects. 

This  report,  documents  the  flight,  designated  Strato  Lab  Open  Gondola- 
High  Altitude  Observatory  Flight  #1, 
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lh  ABSTRACT 

The  Strato  Lob  Open  Gondola  -  High  Altitude  Observatory  Balloon 
.Flight  #1  was  launched  at  0540  MST  on  7  August  1959,  from  the  Strato 
Bowl  located  near  Rapid  City,  South  Dakota,  Commander  Malcolm  D.  Ross, 
USNR  was  the  pilot  and  Robert  H.  Cooper  of  the  High  Altitude  Observatory, 
Boulder,  Colorado  was  the  scientific  observer. 

The  primary  objective  of  the  flight  was  to  measure  the  variation  in 
sky  brightness  near  the  sun  as  a  function  of  altitude  to  a  maximum  altitude 
o£  approximately  40,000  feet.  Secondary  objectives  were  (1)  to  obtain 
physiological  data  regarding  the  respiration,  ekg  and  temperature  of  the 
flight  crew  during  the  flight,  (2)  to  conduct  performance  evaluation  tests 
of  special  exposure  clothing  provided  by  the  U.S.  Naval  Supply  Research 
and  Development  .Facility,  Clothing  and  Textile  Division,  and  (3)  to  obtain 
data  tegarding  the  system  stability  and  orientation  control  with  respect  to 
its  suitability  for  use  as  an  astronomical  observation  platform. 

The  flight  trajectory  was  generally  eastward  throughout  the  entire 
duration.  A.  floating  altitude  of  approximately  38,000  MS.L  was  maintained 
for  three  and  one  half  hours.  The  landing  was  made  near  Milford,  IoWa 
at  1425  MST.  Total  flight  duration  was  eight  hours  and  forty  six  minutes. 
The  operation  of  the  Aerostat  System  was  in  general  successful. 
Communication  difficulties  were  encountered  but  they  did  not  directly 
effect  the  astronomical  observations.  A  change  in  the  flight  plan, 
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necessitated  by  weather  conditions  and  difficulties  with  the  scientific 
instrument,  did  limit  the  observing  altitude  to  the  ceiling  floating 
altitude  only. 

This  report  is  primarily  limited  to  the  Aerostat  System  and  its 
performance  with  no  attempt  made  in  evaluating  the  scientific  experiments 
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HI.  SCIENTIFIC  OBJECTIVES 

The  flight  entailed  the  efforts  of  several  personnel  and  organizations 
in  combining  in  the  one  flight  the  various  scientific  objectives.  The  primary 
responsibility  for  the  objectives  and  brief  description  follows.  Detailed 
descriptions  of  the  scientific  objectives,  procedures,  and  results  will  be 
covered  under  specific  reports  by  the  cognizant  investigators. 

A .  SKY  BRIGHTNESS 

The  primary  scientific  experiment  and  flight  objective  was  that  of 
measuring  the  variation  in  sky  brightness  near  the  sun  as  a  function  of 
altitude.  This  experiment  was  under  the  cognisance  of  the  High  Altitude 
Observatory  of  the  University  of  Colorado  at  Boulder,  Colorado.  Dr. 

Gordon  Newkirk  of  the  Observatory  Staff  was  the  principal  scientific 
investigator  and  Robert  H.  Cooper  was  the  scientific  observer. 

The  following  information  and  description  is  as  presented  by  the 
Hilgh  Altitude  Observatory  in  a  fact  sheet  relating  to  the  experiment. 

Purpose  of  the  Experiment 

To  measure  the  brightness  of  the  sky  radiance  at  small  angles 
(from  less  than  a  half-degree  to  about  three  degrees)  at  various  heights 
above  the  earth. 

The  sky  radiance  comes  from  (1)  the  atmospheric  halo  around 
the  sun  produced  hy  dust,  ice  and  other  light- scattering  material  in  the 
earth's  atmosphere,  and  (2)  from  the  solar  corona. 

The  radiance  measurements  will  give  information  about  the 
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number  of  scattering  particles  and  their  sisses  for  various  heights  above 
the  earth.  The  solar  corona  can  be  expected  to  remain  essentially  constant 
during  a  given  balloon  flight. 

The  first  flight  will  determine  the  feasibility  of  the  method  and 
the  suitability  of  the  equipment.  If  successful,  it  will  also  yield  information 
at  greater  heights  (up  to  40,000  feet)  than  have  been  available  for  previous 
studies  with  such  equipment  (5,000  feet  to  23,000  feet). 

Later  flights  will  determine  whether  atmospheric  dust  or  other 
scattering  particles  exist  at  very  high  altitudes.  This  will  indicate,  for 
example,  whether  or  not  there  is  significant  seeding  of  the  atmosphere 
by  meteoric  dust  from  outer  space.  Further  flights  may  also  indicate 
whether  there  are  increases  in  light* scattering  particles  at  high  altitudes 
on  days  following  strong  auroral  displays  or  geomagnetic  disturbances, 
and  may  thus  assist  in  discovering  if  weather  is  influenced  by  cosmic 
phenomena,  as  some  other  researches  at  the  High  Altitude  Observatory 
and  elsewhere  suggest. 

Description  of  the  Instrument 

The  instrument  is  a  small  solar  telescope  that  makes  an 
artificial  eclipse  of  the  sun,  and  then  allows  the  halo  around  the  sun  to  be 
photographed.  The  instrument  is  a  modified  coronagraph,  and  closely 
resembles  a  "vest  pocket"  version  of  the  large  solar  teleecopee  of  the 
High  Altitude  Observatory  at  Climax,  Colorado,  and  of  the  Sacramento 
Pea!*  Observatory  at  Sunspot,  New  Mexico. 


The  coronagraph  la  fitted  to  be  carried  to  high  altitudes  in 
an  open  gondola  balloon,  and  is  suited  far  manual  operation  under  extreme 
conditions  of  cold  and  altitude. 

The  original  version  of  the  instrument  was  designed  at  the 
High  Altitude  Observatory  in  1946,  by  Dr.  John  W,  Evans,,  The  present 
instrument  was  perfected  by  Dr.  Gordon.  A.  Newkirk,  Jr. ,  who  has  planned 
the  observing  program  and  carried  out  previous  ground-based  researches 
with  the  instrument.  It  will  be  operated  on  the  balloon  flight  by  Mr.  Robert 
H„  Cooper,  who  has  also  assisted  in  preparation  of  the  instrument  for  the 
flight. 

The  overall  length  of  the  telescope  is  70  inches.  The  main  lens 
is  less  than  a  tenth,  of  an  inch  in  diameter.  The  instrument  is  equipped  with 
a  shutter  controlled  by  photocells  to  bar  blinding  light  from  the  sun*  8  face 
from  the  film  if  oscillations  of  the  balloon  cause  the  telescope  to  err  in  its 
aiming,  and  thus  to  fail  in  producing  its  artificial  eclipse. 

The  artificial  eclipse  is  recorded  on  35  mm  film  in  an  automatic 
camera  whose  exposures  axe  photoelectrically  controlled. 

The  artificial  eclipse  photographs  are  to  be  made  in  red  and 
blue  light,  and  through  polarold  filters,, 

The  brightness  of  the  sky  halo  to  be  photographed,  after  the 
balloon  reaches  stratospheric  altitudes,  will  be  comparable  with  the  brightness 
of  the  full  moon,  and  thus  very  much  fainter  than  the  brightness  of  the  sun's  face. 
The  atmospheric  halo  can  be  expected  to  be,  under  average  cloud-free  strato- 
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spheric  conditions,  but  a  few  millionths  of  the  brightness  of  the  sun's  face. 

B,  EXPOSURE  CLOTHING 

The  special  exposure  clothing  was  of  particular  importance  with  re¬ 
spect  to  allowing  the  flight  personnel  to  perform  their  tasks  under  the  adverse 
low  temperatures  encountered.  The  clothing  was  provided  by  the  U„S.  Naval 
Supply  Research  and  Development  Facility,  Clothing  and  Textile  Division, 
Brooklyn,  New  York,  Lt„  Commander  John  Anderoon,  Dr,  Sydney  Schwarts, 
and  Mr.  George  Higginbottom  were  primarily  responsible  for  the  design 
and  fabrication  of  this  equipment. 

The  unique  design  of  the  clothing  featured  two  layers  of  rubberined 
fabric,  ao  arranged  that  a  spring-like  plastic  spacer  held  the  two  layers 
apart.  Both  mirfaces  of  the  rubberised  fabric  had  been  coated  with  a  thin 
aluminum  film.  At  altitude  the  assembly  worked  in  a  manner  somewhat 
similar  to  a  thermos  bottle.  The  aluminum  film  served  to  reflect  the  sun's 
heat  In  the  daytime  and  at  night  it  would  serve  to  reduce  the  loss  of  radial.' 
heat  from  the  man . 

.Laboratory  analysis  had  shown  that  the  material  had  approximately 
the  same  insulation  value  as  conventional  woven  or  fur  like  material  but 
with  about  one -half  the  weight. 
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C„  PHYSIOLOGICAL.  DATA 

Responsibility  for  obtaining  the.  physiological  data  vaa  under  the 
command  ox  Captain  Norman  L,  Barr,  OSN  and  Project  RAM  Parsonael  t>£ 
the  Naval  Medical  Re  jearch  Institute ,  U ..  S .  Naval  Hospital ,  Bathe  ada, 
Maryland*  Instrumentation  included  means  of  sera  fling  certain  physiological 
data  and  automatically  fcr au omitting  it  to  the  tracking  Navy  R SD  aircraft  for 
monitoring  and  evaluation, 

D„  AEROSTAT  SYSTEM  STABILITY 

The  system  stability  study  was  under  the  cognizant-..:  of  Dr.  Sidney 
Reid,  Office  of  Naval  Research,  Phyoico  Branch  and  JaruB  Quinn,  Catholic 
University,  consultant  to  Winze  in  He  search  Inc, 

Photographic  means  were  employed  to  record  the  rotational  motion 
of  the  gondola  and  the  normal  differential  motion  between  the  gondola  and 
balloon  and  the  change,  if  a*/ ,  when  the  orienter  wap  used. 


9- 


IV  „  BALLOON  SYSTEM  DESCRIPTION 


The  bf'flic  requirement  of  she  balloon  system,  a  capability  cf 
carrying  two  flight:  personae!  and  their  associated  scientific  equipment 
to  an  altitude  of  approximately  40,000  feet,  '.‘rare  established  by  the  primary- 
scientific  objective,.  To  meet  the  requirements ,  an  open  gondola  balloon 
system  was  utilized,  a  basic:  system  used  in  several  previous  occasions  to 
conduct  scientific  cape  rim©  at  e  and  balloon  pilot  training.  Simply,  the 
ay-stem  consists  of  a  gondola  suspended  by  means  of  a  parachute  from  the 
balloon.  The  complexity  of  the  integrated  oyotemo  has  varied  according 
to  requirements,.  The  following  is  a  description  of  the  system  used  for 
this  flight, 

A.  OPEN  GONDOLA 

A  Wiazen  Tie  search  open  gOndola  designated  Sky  Car  II  wa*  used. 
Tha  gondola  io  equipped  and  instrumented  for  conducting  flights  to 
approximately  40,000  feet  with  a  crew  of  four. 

The  basic  gondola  structure  in  shown  by  Drawing  No,  940045,.  The 
inner  frame-work  ie  of  steel  aircraft  tubiug,  the  outer  frame  forming  the 
maximum  eight  foot  diameter  is  aluminum.  The  under-carriage  is  in  the 
form  of  a  circular  ring,  constructed  from  atyrafoam. 

Instrumentation  and  equipment  included  as  an  integral  part  of  the 
Sky  Gar  for  this  flight  is  as  follows:' 

1,  ITlqjlii  luairuiReutn , 

a,. 


Altimeter 


940045 
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b,  Rate  of  climb  indicator. 

c,  Clock. 

d,  Compass. 

0.  Cooim  Variometer. 

f„  Thermometer. 

g.  Recording  Barograph. 

?> .  Communications. 

The  gondola  was  equipped  with  VHF  for  primary  communi- 
cationo,  an  intercom  system  for  use  while  the  crow  was  wearing 
oxygen  masks  and  a  tape  recorder.  Tho  normal  VHF  frequency 
ms  122.  a  me  with  an  emergency  frequency  of  1710  KC 
provided  for  Cf  operation.  Normal  operation  of  the  VHF  at 
altitudes  not  requiring  oxygen  masks  was  by  means  of  e.  hand 
mike  and  epeeker.  A  push-button  switch  allowed  for  VHF 
transmission  when  wearing  ojqrgen  masks.  The  intercom  By  stein 
wan  for  use  with  the  oxygon,  equipment.  It  was  designed  so  that 
all  VHF  transmissions  overrode  the  intercom  system. 

Tho  dictet  tape  recorder  was  arranged  to  record  all  trans- 
minoions  when  turned  on,  both  VHF  and  intercom.,  It  was 
controlled  by  a  foot  switch  and  push-button  station. 

3.  Oxygen  Syrtem. 

The  oxygen  system  consisted  of  a  stand avd  automatic 
pressure  demand  ay  a  tor.',  with  facilities  for  four  personnel, 
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Oxygen  for  the  system  is  normally  supplied  f?om  tw o  20  liter 

liquid  oxygen  converters,  fox  this  flight  one  converter  had  been 

a 

replaced  by  two  514  inch  high  pressure  gaseous  oxygeia  bottles,, 
The  regulators  and  controls  were  located  on  two  panels  and  bo 
situated  that  a  regulator  was  adjacent  to  each  seat. 

The  main  components  comprising  the  system  are  as 
follows: 


Component 

IrgL 

Oxygen,  regulator,  automatic 

pressure  demand 

A~Z 

Converter,  Oxygen,  aircraft  liquid 
to  gaseous 

MA-1 

Oxygen  Maskc 

MS-22001 

Electrical  heater,  oxygen  mask 

P-66A  3 

4.  Power  System, 

The  primary  powo'/  was  furnished  by  four  12  volt  packs. 
Each  pack  consisted  of  two  Rebat  R  33  lead  acid  batteries 
connected  in  parallel,  .An  emergency  power  supply. was  pro¬ 
vided  with  Yardney  ER  100  battorles.  The  total  system 
capacity  was  300  ampere  hours,  220  ampere  hours  from  the 
primary  supply  and  80  ampere  hours  from  the  emergency 
supply. 

In  addition,  one  12  volt  supply  and  one  6  volt  supply  were 
provided  Itom  silver  cells  for  use  with  the  experiments. 
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Tha  lead  acid  batteries  were  rigged  with  aarachuteo  and 
mounted  in  the  gondola  under-carriage  by  means  of  ex¬ 
plosive  bolts  for  use  as  ballasts 

All  silver  cell  packs  were  mounted  in  the  Btorage  space 

of  the  gondola, 

B„  AEROSTAT 

The  eirr.e  of  the  required  balloon  was  dictated  by  the  altitude  and 
payload  requirements ,  A  maximum  altitude  of  approximately  40,  000  feet 
was  required  with  an  estimated  gross  load  of  2,500  pounds.  To  meet 
these  requirements,  a  standard  WRX  72.3  foot  diameter  balloon  with  an 
inflated  volume  of  150,000  cubic  feet  was  used. 

The  balloon  and  its  performance  curve  are  shown  on  Drawings 
No,,  W-1100C  and  475340,  From  the  performance  curve  it  can  be  seen 
that  the  theoretical  altitude  with  a  gross  airborne  weight  of  2, 500  pounds 
is  39.  600  feet  MSL, 

C.  SUSPENSION  SYSTEM 

The  standard  technique  of  ui'ilir.ing  the  main  safety  parachute  in 
an  extended  condition  as  part  of  the  suspension  system  was  used  in  this 
flight,  The  complete  system  is  illustrated  by  Drawing  No  475537, 

The  parachute  was  a  70  foot  diameter  flat  canopy  with  alternate 
orange  and  white  gores  of  1  „  1  ounce  rip  stop  material  with  96  shroud 
lines  of  550  pound  test  nylon.  The  shroud  lines  terminated  at  eight  risers 


dwg.  no.  475340 


BALLOON  BASE 
38  INCH  STEEL  HOOP 


la  POINT  SUSPENSION  HARNESS 
3000*  NYLON  LINE 


ORIENTER 


-12  POINT  SUSPENSION  HARNESS 
-6  LINE  CUTTERS 


PARACHUTE  APEX 


CANOPY 


SHROUDS 


SKY-CAR 


SUSPENSION  SYSTEM  FLT  820 


DWG.  NO,  473537 
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whieh  in  turn  ware  attached  to  a  harness  of  nylon  webbing  attached  to  the 
eight  suspension  point  13  of  the  gondola.  The  parachute  was  modified  to 
include  a  thirty  inch  diameter  hoop  at  its  apex  to  facilitate  the  formation 
and  attachment  of  the  multi -point  suspension  harness  between  the  balloon 
and  parachute. 

Normally  only  one  suspension  harness  is  required;  for  this  flight, 
to  accommodate  the  orienter,  two  harnesses  were  required.  Both  were  of 
3,000  poaud  nylon  line.  The  harness  between  the  orienter  and  parachute 
included  provision  for  severing  the  lines  to  separate  the  balloon  at 
termination. 

D.  FLIGHT  CONTROLS 

Flight  controls  were  provided  for  in  the  system  which  allowed  the 
crew  to  control  rates  of  rise  and  descent,  altitude,  asimuth  orientation  of 
the  gondola,  and  flight  termination.  These  control*  were  afforded  by  the 
following  control  measures. 

1.  Ballasting. 

Ballast  was  available  in  the  form  of  steel  shot  and  the  lead  storage 
batteries  of  the  power  supply. 

A  total  of  two  hundred  pounds  of  steel  shot  was  packaged  in 
twenty  five  pound  bags.  The  eight  storage  batteries  gave  an 
additional  ballast  capability  of  240  pounds.  Normally,  only 
expended  batteries  would  be  released. 

The  lead  batteries  were  packaged  with  individual  chutes  and 
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mountad  by  means  of  explosive  bolts  bn  the  underside  o.f  the  gondola 
for  remote  control  of  their  release*  The  release  was  affected  by- 
means  of  a  selector  switch  to  select  the  pack  to  be  dropped,  and  a 
battery  jettison  switch  to  supply  power  to  the  explosive  bolts  re¬ 
taining  the  battery* 

2 ,  Apex  Valve* 

Valving  of  helium  from  the  balloon  was  accomplished  by  means 
of  the  standard  Wiaaen  Research  Inc*  14  inch  diameter  electrically 
operated  valve  located  in  the  balloon  apex  (see  Drawing  No,  440401  )» 
The  valve  ia  operated  by  an  electric  motor  and  clutch  arrangement 
in  such  a  way  that  when  power  is  supplied, the  motor,  driving  through 
an  electric,  clutch,  opens  the  valve,,  At  full  open  position  a  limit 
switch  stopB  the  motor  and  the  valve  is  held  open  by  the  clutch  until 
power  is  removed*  Normal  position  of  the  valve  is  closed,  and  it 
ia  held  closed  by  spring  action.  In  addition  to  the  control  switch  on 
tho  pilots  panel  there  are  throe  indicator  lights  which  show  the 
valve  position  as  cloned,  partially  open  or  full  open  The  controls 
and  power  in  the  gondola  were  connected  to  the  valve  by  means  of 


an  electric  cable. 


4  4-0,40/ 
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3.  Azimuth  Qrlentor. 

Azimuth  control  of  the  gondola  was  obtained  by  means  of  the 
oriente?  located  in  the  suspension  system  as  shown  by  Drawling  No, 
475537. 

The  orienter  is  shown  by  Drawing;  No. 5 1540 1  .  It  consists  of 
two  oast  aluminum  rings,  one  with  a  machined  internal  gear. 
Relative  motion  between  the  two  rings  is  by  means  of  an  electric 
motor  and  spur  gear  mounted  on  one  ring  driving  through  the 
integral  gear  of  the  other  ring.  The  load  and  rotation  is  transferred 
between  the  rings  by  means  of  cam  followers. 

Direction  of  rotation  was  controlled  by  reversing  the  polarity 
of  the  applied  voltage  by  means  of  relays.  A  pilot  operated  switch 
controlled  the  operation. 

The  orienter  was  designed  so  that  the  rotation  of  the  lower  ring 
and  hence  the  gondola,  was  against  the  inertia  supplied  by  the  balloon 
to  the  upper  ring, 

4,  Termination. 

Separation  of  the  parachute  from  the  balloon  is  accomplished 
by  severing  the  suspension  harness  line  between  the  parachute  and 
orienter.  Six  electrically  fired  squib  operated  line  cuttsrs  are  used 
to  sever  the  lino. 

The  operation  of  the  cutters  is  controlled  by  two  pilot  operated 
switches,  one  a  hooded  toggle  switch  to  arm  the  circuit  and  the 


] 
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aeconri  c.  ihwa'n  biiti-m  awiich  iw  r-c. fins  to  firs  the  cnitero. 

E .  FLIGHT  INST RUMEMTATX'OM 

A  st anclard  Wmssea  Research  Inc.  Altitude  Beacon  was  included  to 
provide  telemetered  altitude  data,  A  bellows  transducer  moves  a  contact 
*ingar  on  a  rotating  dm®  to  jgive  altitude  bh  a.  Move. v  coded  CVJ  signal , 

The  transducer  Is  calitraio d  against  the  standard  iC.\0  atmo sphere  and 
has  a  resolution  of  p?uc-  miaur-  500  feet  at  90,000  f*«s. 

A  tiiiicv:  controlled  switch  is  contained  in.  the  unit  which  periodically 
key  a  the  transmitter  to  give  a  steady  carrier  Sot  D.F.  purposes.  The  unit 
wan  modified  ««o  that  the  flight  crew  could  use  the  transmitter  as  aw. 
emergency  channel  for  GW  operation  on  a  frequency  of  1710  KC. 
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V.  FLIGHT  OPERATIONAL  REPORT 

A.  OPERATIONAL  PLAN 

I.  GENERAL  INFORMATION 

1.  The  primary  objective  of  the  operation  is  to  safely 
conduct  a  manned  balloon  flight  from  the  Stratobawl  (near  Rapid 
City,  South  Dakota)  about  1  August  1959  carrying  a  Flying 
Coronagraph  for  the  High  Altitude  Observatory,  Boulder, 

Colorado.  Viuen  Research  Inc.  will  conduct  the  flight  under 
contract  with  the  Office  of  Naval  Research.  Flight  personnel 
will  consist  of  Commander  M.D.  Roes  as  pilot  and  Mr.  R . H. 

Cooper  as  operator  of  the  Coronagraph.  Secondary  purposes 
of  the  flight  include  the  collection  of  physiological  data  and 
test  data  on  the  motions  during  flight  and  general  compatibility 
of  the  system  for  conducting  the  primary  measurements. 

2.  Participating  personnel  and  rssponsibilities  are  as 
follows: 

a.  Cmdr.  M.D.  Koss  -  Pilot 

b.  O.C.  Winaen  -  Balloon,  gondola,  launch  and  recovery 
Donald  L.  Foster  *  WRI  Project  Engineer 

c.  Mr.  R.H.  Cooper  -  Coronagraph  operation 

d.  Dr.  N.L,  Barr  -  Collection  of  physiological  data 
and  flight  safety 


«.  Or.  Gordon  Newkirk  -  Principal  scientific  investigator 

f.  Cmdr.  R.M.J.  Halman  -  Represent  the  ONR  scientific 
offices 

g.  Cmdr.  J.W.  Sparkman  -  Flight  coordination 

h.  Lcdr.  R.J.  Mumford  -  Technical  information  officer 

3.  It  is  anticipated  that  the  flight  profile  as  shown  will 
result  in  a  landing  300  -  350  miles  ESE  of  Rapid  City  (see  Drawing 
475341) , 

4.  A  primary  consideration  governing  the  launch  will  be  the 
anticipated  landing  area.  The  enclosed  chart  depicts  the  suitability 
of  various  areas  for  landing.  An  outline  of  these  area#  will  be 
marked  in  the  atlas  for  the  RSD,  gondola  and  Apache.  (See  Orawing 


475342) . 
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n.  TRANSPORTATION  INVOLVED  AND  PERSONNEL  ASSIGNED 
1.  R5D  ••  Command  Post  (Radio  call  NCA-36) 


Capt.  N.L.  Barr 
Lcdr.  G.  Baker 
Lcdr .  D.  Smith 
Carlile,  ET  1/c 
Williams,  HM  1/e 
Gilbert,  Mechanic 
Savage,  Radioman 


O.C.  Winxen 
Dr.  Gordon  Newkirk 
Cdr.  R.M.j,  Kalman 
Cdr.  J.W.  Sparkman 
Capt.  Newsom 


Navy  Ambulance  (Radio  call  NCA>39) 

Croucher,  HM  1/e 
Cdr.  Sanborn 

Navy  Station  Wagon  (No  communications) 

Larkin,  DM  1/e  Koukas 

Chief  Kelly  Simpson 

ONR  Truck  (Radio  Call  NCA-35) 


Event  ck,  AGC 
D.  Foster,  WRI 


Gmdr.  Mnmford 
Miles,  PRC 


5.  Apache  Aircraft  (Radio call  NCA-34) 

G.  Hovland 
S.  Kela 
Ed  Lewis 

*>•  WRI  Stake  Truck  (R  adio  call  NCA-32) 

Paul  Peterson 
LeRoy  Johnston 

7.  Gondola  (Radio  call  NCA-38) 

Cmdr.  M.D.  Ross 
Mr.  R.I1.  Cooper 
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ZH.  FLIGHT  OPERATION 
1.  Pre -Launch 

It  is  anticipated  that:  all  equipment  will  arrive  in  Rapid  City 
by  30  July.  Installation  and  checking  of  equipment  will  be  done  on 
30  and  31  July.  At  1000  Friday,  31  July,  a  general  operations 
conference  will  fcs  held  at  the  C  of  C  building  in  Rapid  City.  All 
personnel  involved  should  be  present  at  this  review  of  assigned 
duties.  With  favorable  weather  conditions  the  flight  will  be  launched 
on  Saturday,  1  August. 

The  flight  trajectory  will  be  determined  daily  by  E.F. 

Lewis  based  on  meteorological  data  available  from  Ellsworth  Air 
Force  Base  and  the  U.S.  Weather  Bureau,  Rapid  City.  At  2030 
each  evening  beginning  31  July  a  meeting  will  be  held  at  tha  motel. 
Room  27,  with  the  following:  Gdr,  Ross,  Mr.  Cooper,  Dr,  Newkirk, 
Capt.  Barr,  Cdr.  Halraan,  C4r.  Sparkman,  Mr.  Winsen,  Mr.  Foster 
and  Mr.  Lewis.  At  this  time  the  local  forecast  and  trajectory  will 
be  considered  with  respect  to  a  launching  the  following  morning. 

Vehicle  drivers  should  be  available  immediately  altar 
the  meeting  for  the  possibility  <f  departure  to  down-wind  positions 
or  other  final  instructions.  All  vehicles  not  required  at  down-wind 
positions  will  be  In  the  Stratobowl  at  launch. 

At  2400  MST  prior  to  launch  at  0500,  all  ground  operations 
personnel  will  be  called  out,  and  each  shall  eat  and  be  ready  to  move 
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to  iLr,  Styatobowl  at  0130.  Arrival  at  the  Stratobowl  shall  not  be 
later  than  0200.  The  following  schedule  ia  anticipated  after  arrival 
at  tixe  Stratobowl: 


0200 

Fill  C>2  system 

Complete  pre-flight  check 

0220 

ONR  truck  pick  up  pilots 

0200 

Pilots  arrive  Stratobowl  and  begin  pre -flight 
procedures 

0200 

Lay  out  balloon 

0220 

Begin  inflation 

0420 

Inflation  complete 

0445 

Crew  in  Sky-Car  and  pre-flight  checks 
completed 

0450 

Communications  check  with  Apache,  ONR 
truck,  and  stake  truck 

0455 

Free  lift  weigh  off 

0500 

Launch 

2.  During  launch  and  initial  ascent,  the  Apache  will  be  air  ¬ 
borne  in  the  vicinity  of  Stratobowl  and  be  available  to  direct  Navy 
ambulance  and  ONR  truck  to  the  scene  in  emergency. 

Immediately  after  launch,  personnel  assigned  to  the  R5D 
will  depart  via  Navy  station  wagon  and  available  commercial  vehicles 
to  the  Municipal  Airport  or  Ellsworth  Air  Force  Base  at  Rapid  City, 
After  the  RSD  is  airborne  and  communications  established  with  ths 
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gondola  and  Apache ,  the  coordination  of  all  vehicle  movements 
will  be  done  under  the  direction  of  Cmdr.  Sparkman  from  the  R5D. 
At  this  time  the  Apache  will  land  at  Rapid  City  Municipal  Airport, 
pick  up  E.  F.  Lewis  and  when  airborne  assume  the  duties  of  a 
secondary  command  pest  in  case  of  the  inability  of  the  R5D  to 
remain  in  radio  contact  with  the  gondola. 

3.  Under  normal  operations  the  folio  wing  will  be  the 
assigned  duties  of  each  ground  vehicle: 
a.  Navy  Ambulance 

Provide  medical  assistance  at  landing  site. 
b„  Navy  Station  Wagon 

As  directed  by  Cmdr.  Mumford 

c.  ONR  Truck 

Maintain  listening  watch  on  122.8  me  and  6700.3  lcc 
and  assist  at  lauding. 

d.  WRI  Stake  Truck 


Recovery  and  return  gondola  to  plant.  Stake  truck  will 
keep  WRI  plant  (phone  TU  1-5871,  Minneapolis)  in¬ 
formed  of  the  progress  of  the  flight.  These  reports 
will  be  mads  honrly  (15  minutes  prior  to  the  hour)  by 
telephone. 

Units  having  communication  difficulties  may  obtain 
information  by  calling  the  WRI  plant  collect  - 
Minneapolis,  Tuxedo  1-5871,  mentioning  flight  number 
820. 
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IV.  LANDING  AND  RECOVERY 

1.  .During  the  latter  portion  of  the  flight,  the  latest  wind 
data  will  be  obtained  by  personnel  aboard  the  R5D  and  the  balloon 
pilot  will  be  kept  advised  of  the  moit  practicable  landing  area.  The 
Navy  ambulance  and  the  ONR  truck  will  make  every  effort  consistent 
with  safety-  to  be  present  at  the  landing  site.  After  a  normal  landing, 
flight  personnel  will  remain  with  the  gondola  until  ground  personnel 
have  arrived. 

2.  As  soon  as  ground  personnel  arrive  at  landing  site,  the 
gondola  erew  will  be  transported  via  Navy  ambulance  and/or 
ONR  truck  to  the  R5D  for  further  transportation  to  Minneapolis. 


V.  COMMUNICATIONS 


1.  The  gondola  is  equipped  with  intercom,  VHF  and  pro  - 
virions  for  keying  on  1710  in  emergency.  Normally  the  flight 
pereonnel  will  be  on  intercom  with  the  ability  to  transmit  (VHF) 
by  pushbutton,  VHF  transmissions  from  aircraft  or  vehicles  will 
override  the  intercom  in  the  gondola.  Each  half  hour  the  pilot 
will  report  to  the  command  poet  the: 

a.  Time 

b.  Altitude 

c.  Ambient  air  temperature 

d.  Oxygen  content 

e .  Physical  condition 

f.  Miscellaneous  data  if  appropriate. 

Under  routine  condition*,  transmissions  will  be  mad*  only  by  the 
gondola  and  the  command  post,  with  other  vehicles  maintaining  a 
listening  watch  on  the  gondola  frequencies.  When  routine  half- 
hourly  reports  are  not  received,  the  Command  Post  will  initiate 
contact  with  the  gondola.  Information  from  the  gondola  should  be 
recorded  by  all  atattonu  within  range.  Scientific  data  sheets  sre 
to  be  ueed  for  logging  experimental  information  transmitted  from 
the  gondola. 

2.  Primary  communications  between  the  gondola  and 
other  units  will  be  on  122.  8  me  and  emergency  communications 
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wiii  be  oik  121.5  one  voice  end  1710  key.  Normal  comm  uni  catione 


between  tracking  vehicles  will  be  on  6700.5  kc. 


3. 

Available  units  cover  the  following  frequencies: 

Description 

Call 

Transmit 
and  Receive 

Receive  Only 

Transmit  Only 

WRI  Plant 

NCA  31 

122.6  MC 

121. 5  MC 
6700.5  KC 

1710  KC 

WRI  Stake 

Truck 

NCA  32 

122.8  MC 
121.5  MC 
6700.5  KC 

1710  KC 

WRI  Apache 

NCA  34 

122.8  MC 
121.5  MC 
6700.5  KC 

1  7  !  ft  vr 

ONR  Truck 

NCA  35 

122.8  MC 
121.5  MC 
6700.5  KC 

1710  KC 

R5D  Aircraft 

NCA  36 

122.8  MC 
121.5  MC 
6700.5  KC 

1710  KC 

Gnndola 

NCA  38 

122.8  MC 
121.5  MC 

1710  KC 
beacon  and  key 

Navy  Ambulance 

NCA  39 

122.6  MC 
121.5  MC 
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VI.  SCIENTIFIC  OBJECTIVES  AND  PROCEDURES 

The  flight  has  one  primary  scientific  objective  and  two  secondary 
objectives.  The  primary  scientific  objective  is  under  the  cognisance 
of  personnel  of  the  High  Altitude  Observatory  of  the  University  of 
Colorado,  Boulder,  Colorado.  The  aim  will  ’he  to  use  a  special 
Flying  Coronagraph  to  make  measurements  of  the  variation  in  sky 
brightness  near  the  sun  as  a  function  of  altitude.  Secondary  obejctlves 
will  be  to  acquire  system  data  and  physiological  information  from 
the  flight  personnel. 

1.  Primary  Experiment  and  Procedure 

Project  scientist  for  the  High  Altitude  Observatory  is  Or. 
Gordon  Newkirk.  Under  his  direction  a  special  Flying  Coronagraph 
has  been  developed  for  use  on  the  flight.  Robert  H.  Cooper,  also  of 
the  High  /  ltitude  Observatory  staff,  will  be  the  flight  scientist  and 
make  the  measurements  aloft. 

The  instrument  Is  essentially  a  sky  photometer  which 
subtends  a  solid  angle  of  about  6  degrees.  Coronagraph  optics 
are  utilised  w  1th  an  occulting  disc  which  has  a  diameter  cf  about 
38  minutes  of  arc.  Since  the  solar  disc  has  an  angular  diameter 
of  d>out  31  minutes  of  arc,  it  is  then  possible,  with  the  disc  in  place 
and  the  photometer  pointed  at  the  sun  to  obtain  brightness  photographs 
of  the  solar  aureole.  At  the  same  time  each  exposure  is  calibrated  by 
means  of  &  step  wedge  vrfth  full  sunlight  for  film  exposure. 
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It  is  planned  to  obtain  photographs  of  the  solar  aureole 
in  tiie  lower  stratosphere  at  the  maximum  flight  altitude  of  about 
40, 000  feet,  then  to  obtain  as  many  additional  exposures  at  lower 
altitudes  as  time,  rats  of  descent,  and  rotational  capability  will 
permit.  Exposure  times  will  vary  with  altitude,  and  it  is  estimated 
that  eaq>osures  from  2  to  8  minutes  may  be  necessary  at  40,  00  !  feet 
with  exposures  in  the  order  of  seconds  at  the  lowest  altitudes. 

The  Flying  Coron&graph  is  mounted  with  a  yoke 
on  a  gimb&l  and  has  a  simple  manual  drive  mechanism  so  that  the 
flight  scientist  has  about  a  60  degree  azimuth  orientation  capability 
without  orienting  the  gondola  with  aspect  to  the  sun.  His  pro¬ 
cedure  will  be  to  aim  the  instrument  at  the  sun  and  make  acquisition 
by  observing  the  solar  image  on  a  ground  glass  screen  with  cross 
hairs.  When  the  image  is  in  proper  position  the  shutter  is  auto¬ 
matically  opened  by  photoelectric  means.  An  audible  tone  will 
be  transmitted  to  ths  flight  scientist  and  an  external  light  will 
turn  on.  The  ktter  can  be  seen  by  both  flight  personnel. 

Time,  altitude,  exposure  number  and  exposure  duration 
are  then  logged  and  subsequently  will  be  reported  by  radio.  The 
flight  observer  will  then  maintain  the  proper  instrument  position 
by  watching  the  image  on  the  ground  glass  scraen.  When  the 
exposure  is  completed,  time,  altitude,  exposure  number  and  ex¬ 
posure  duration  are  again  logged  and  reported  by  radio.  Ths  above 
procedure  will  be  repeated  for  each  exposure  obtained . 
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2.  System  Test  Experiment 

Photographic  means  will  be  Employed,  under  the  direction 
of  Witusen  Research  Inc.  personnel,  to  acquire  data  descriptive 
of  the  system  motions  while  airborne.  One  K-100  camera,  will 
be  directed  toward  the  ground  with  a  plumb  bob  in  the  field  of  view 
so  that  rotational  motion  of  the  gondola  will  be  recorded.  A  second 
K-  100  camera  will  be  mounted  to  look  up  and  view  the  balloon  and 
parachute  suspension  to  record  the  differential  motion  between  the 
balloon  and  gondola.  The  cameras  described  will  be  operated 
automatically  in  time-lapse  fashion  at  a  rate  of  8  frames  per 
minute. 

A  third  K-100  camera,  also  looking  up,  will  turn  on 
automatically  when  the  orientation  control  system  is  operative 
and  will  take  time-lapse  photographs  at  the  rate  of  20  frames  per 
minute.  Its  fisld  of  view  will  be  the  seme  as  camera  #2,  thus  it 
will  operate  as  a  photographic  clock  to  observe  system  changes 
which  may  occur  when  the  orlenter  is  in  use.  The  latter  is  a 
simple  ring  gear,  motor  driven,  mounted  between  the  balloon 
and  cargo  parachute,  «ad  will  be  operated  fey  the  pilot. 

3.  Physiological  Experimentation 

As  in  previous  STRATO-LAB  flights,  all  medical  aspects 
are  under  the  euperviflon  of  Captain  Norman  L.  Barr,  MC,  USN, 
and  his  Project  RAM  personnel  of  the  Naval  Medical  Research 


-29 


Institute,  Bethesda,  Maryl and.  The  flight  personnel  will  be 
equipped  with  physiological  sensing  instrumentation  and  the 
information  (heart  action,  respiration,  etc,)  will  be  transmitted 
automatically  to  the  Navy  R5D  aircraft  for  continuous  monitoring 
and  evaluation  by  Dr,.  Bar?  and  associates. 

In  addition  to  the  value  of  the  information  ae  basic 
data  collected  during  a  stress  situation,  Dr,  Barr  will  have 
appropriate  information  available  for*  making  recommendations 
related  to  safety  of  the  personnel. 
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SYSTEM  WEIGHT  BREAKDOWN 


Balloon  with  valve 
Multipoint  suspension  harnesses 
Orienter  with  power  supply 
Sky  Car  parachute  and  risers 

Gondola 

Basic  Sky- Car 

Flying  Cosonagraph  with  controls 
Lead  acid  batteries 
a.  Ballastable 
Silver  Cells 

a.  Dr.  Barr  (12  volt) 

b.  Dr.  Barr  (24  volt) 

c.  HAO  Heaters  and  O,  mask  heater 

(24  volt) 

d.  Emergency  (12  volt) 

Oxygen  (liquid) 

Drag  rope 
Control  ballast 
Thermistor  waver 
Paravia  (Barograph) 

Dr.  Barr  transmitter 
Miscellaneous  experiments 
Miscellaneous  fli  ght  gear 


Crew 


Basic 

Exposure  clothing 

Personnel  chutes  and  bail-out  Qj 

Miscellaneous  equipment 


227  pounds 
25 
iuO 
100 


653 

83 

230 

32 

64 

64 

32 

50 

43 

200 

7 

8 
10 
70 
20 


310 

90 

80 

20 


GROSS  LOAD 


2,520  pounds 


B. 


PRE- LAUNCH  AND  LAUNCH 


The  operation  proceeded  according  to  schedule  and  on  1  August 
installation  and  checking  of  all  equipment  was  completed.  Launch  now 
depended  upon  waiting  for  acceptable  weather  conditions  at  the  launch 
location  as  well  as  along  the  predicted  trajectory. 

During  the  period  of  1-6  August  a  high  pressure  system  persisted 
over  the  eastern  half  of  the  United  States  and  an  extensive  low  pressure 
area  with  a  relatively  flat  pres  sure  gradient  dominated  the  United  States 
and  Canadian  Central  Plains  and  the  Rocky  Mountain  States.  Moderate 
to  fresh  southerly  winds  brought  in  moisture  from  the  Gulf  of  Mexico 
resulting  in  cloudy  skies  and  a  daily  occurence  of  afternoon  and  evening 
thunderstorms  over  the  Dakotas  and  eastward. 

On  the  4th  another  low  pressure  system  was  located  on  the 
Saskatchewan-Mani  toba  border  with  a  cold  front  extending  south  and 
westward  along  the  United  States -Canadian  border  „ 

On  the  5th  this  low  pressure  area  moved  east-northeastward  to  the 
westerly  Hudson  Bay  area  while  the  cold  front  extended  southward  through 
the  low  pressure  system  in  the  western  Dakotas,  with  a  Pacific  high  cell 
moving  in  behind  it.  Cloudy  skies,  thunderstorms  and  gusty  surface  winds 
preceded  the  frontal  system  followed  by  clearing  skies  and  strong  northerly 
surface  winds. 

The  weather  systems  moved  eastward  and  by  the  night  of  the  6th 
the  low  pressure  trough  extended  from  Michigan  through  Arkansas.  The 


Central  Plains  wars  under  influence  of  a,  weakened  high  pressure  ridge 
and  the  northern,  Rocky  Mountain  States  were  again  dominated  by  a  flat 
low  pressure  system , 

On  the  basis  of  the  weather  situation  ae  it  existed  on  the  night  of  the 
6th,  the  launch  was  scheduled  for  the  ?th.  The  weather  situation  was 
continuously  monitored  and  after  launch  proceedings  hud  commenced  weather 
information  received  from  Ellsworth  Air  Force  Base  disclosed  scattered 
thunderstorms  north  and  east  of  the  Air  Base,  The  clouds  were  in  a  band 
approximately  fifty  miles  wide,  extending  cast  from  a  point  fifteen  miles 
cast  of  Ellsworth,  Radar  Indicated  the  cloud  tops  at  less  than  the  ceiling 
altitude  expected  to  be  maintained  by  the  balloon  flight.  Because  of  this 
and  the  fact  the  storms  were  isolated  and  not  connected  with  a  frontal 
system,  the  flight  was  not  cancelled  although  it  was  anticipated  the 
proposed  flight  profile  would  have  to  be  modified. 

The  launch  technique  was  that  of  a  standard  vertical  inflation.  The 
balloon  was  allowed  so  become  vertically  erected  during  inflation  and  the 


lift  determined  di  acCtly  aaGiis  £*  **5*  ght  iuu«C8>i$e  iC  which  the  bailees  was 


anchored  through  its  single-  point  suspension  harness.  After  the  inflation 
was  completed  the  multipoint  harness  was  eonuected  to  the  balloon  and 
the  balloon  slowly  let-up  by  means  of  a  pulley  and  anchor  line  arrangement. 
The  balloons  lift  was  then  transferred  to  the  anchored  gondola.  The 
following  is  the  schedule  followed  in  conducting  the  launch  operation. 
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Balloori  layout  started  05 1C 

Layout  completed  0320 

Inflation  started  0329 

Inflation  completed  0423 

Communication  check  completed  0430 

Crew  boarded  Sky  Car  0450 

Commenced  lat-up  0525 

Let-  up  complete  0535 

Launch  0540 


The  balloon  was  launched  with  a  gross  inflation  of  2829  pounds. 
This  was  accounted  for  in  a  total  airborne  weight  of  2563  pounds,  and  a 
free  lift  of  266  pounds.  A  weight  break-down  is  as  follows: 


Gondola  and  crew  1424 

Beacon  and  antenna  23 

Parachute  95 

Gricnter  100 

Harness  \^>i  17 

Batteries  (storage)  240 

Hard  hats  6 

Exposure  clothing  44 

Ozygen  macks  and  tubing  5 

Personnel  chutes  and  seat  packn  60 

Cameras  32 


Oxygen 


50 


Knives 


2 
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Plumb  Bob  1 

Radio  5 

Recorder  and  Antenna  14 

Storage  box  2 

Food  and  Water  16 

Ballast  (  8  25#  bags)  2-00 

Total  Weight  2336 


C.  FLIGHT  PROFILE  AND  TRAJECTORY 

The  flight  profile  and  trajectory  are  ehown  on  Dr  airings  No.  47534B 
and  475347  .  it  had  been  anticipated  that  the  flight  would  be  leveled  off  at 
approximately  10,000  feet  to  allow  for  equipment  checkB  and  adjustments 
and  the  flight  crew  to  start  using  the  oxygen  system  before  Initiating  a 
slow  aecent  to  ceiling  altitude.  The  plan  wae  altered  and  the  ascent  made 
directly  to  ceiling  altitude  because  of  the  presence  of  thunderstorms  in  the 
projected  flight  path. 

The  clouds  extended  east  from  a  point  approximately  fifteen  miles 
east  of  Ellsworth  Air  Force  Base  for  a  distance  of  fifty  miles.  The  ceiling 
altitude  was  reached  before  the  clouds  were  encountered.  The  height  of 
the  clouds  were  such  that  at  calling  altitude  the  flight  w as  just  skimming 
their  tops. 

In  addition  to  the  clouds,  the  flight  was  characterised  by  an  extremely 
high  rate  oi  travel.  A  jet  stream  wae  encountered  at  altitude  and  from  0715 
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until  0930  speeds  of  approximately'  125  knots  were  encountered,, 

The  descent  was  initiated  at  approximately  1000  hourB  after  the 
observations  at  altitude  had  been  completed.  An  initial  landing  attempt 
at  1215  was  aborted  when  it  became  apparent  farm  buildings  and  livestock 
enclosures  could  not  be  cleared. 

The  flight  trajectory,  after  the  initial  landing  attempt,  carried 
the  flight  over  an  area  of  small  lakes.  The  landing  was  finally  made  at 
1425  after  clearing  the  lake  area.  The  landing  was  made  in  a  corn  field. 
The  balloon  was  released  just  as  the  gondola  first  touched  the  corn.  The 
gondola  landed  upright,  but  with  a  jolt  sufficient  to  cause  the  crew's  seats 
to  break,  and  remained  up-right  until  the  parachute  billowed  out  on  falling 
and  pulled  the  gondola  over. 

D,  TRACKING  AND  RECOVERY 

Several  factors  arose  which  affected  the  tracking  and  recovery 
operation  as  outlined  in  the  operations  plan. 

Communication  difficulties  were  initially  encountered  just  prior 
to  launch.  It  was  determined  the  altitude  beacon  caused  VHF  interference 
and  therefore  the  beacon  was  not  operated.  This  action  removed  the  ADF 
signal  and  the  capability  of  CW  operation  on  1710  KC.  After  launch  VHF 
transmissions  from  the  gondola  began  to  fail  after  the  flight  crew  donned 
oxygen  equipment  and  were  lost  completely  before  the  gondola  reached 
ceiling  altitude.  Although  gondola  transmissions  were  not  received,  the 
sondola  received  all  transmissions  from  the  trackino  vehicles. 

C  M 
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Another  serious  problem  was  caused  by  the  high  rate  of  speed  of 
the  gondola  at  altitude.  The  gondola  proceeded  to  out-run  all  the  tracking 
ground  vehicles.  In  addition,  the  Navy  ambulance  broke  down  shortly 
after  leaving  the  launch  scene  and  was  not  able  to  carry  out  its  mission. 

To  assist  in  the  tracking  and  recovery  an  ambulance  and  helicopter 
were  dispatched  from  the  Naval  Air  Station  in  Minneapolis.  In  addition, 
additional  Winzen  Research  Inc.  personnel  from  the  Minneapolis  plant 
were  dispatched  to  assist  in  tracking  and  recovery. 

The  R5D,  Apache  and  helicopter  were  orbiting  the  flight  when  the 
landing  was  made.  Of  the  ground  vehicles,  the  ONR  truck  was  the  first  to 
reach  the  landing  site  followed  by  the  vehicle  from  Minneapolis  and  the 
stake  truck. 

The  flight  crew  was  transferred  to  the  Spencer,  Iowa  Airport  by  the 
helicopter  and  returned  to  Minneapolis  in  die  Apache.  Recovery  of  the 
gondola  and  equipment  was  made  by  the  ground  tracking  personnel. 

E.  SYSTEM  PERFORMANCE  EVALUATION 
1 .  Communications . 

A  thorough  post  flight  examination  was  made  of  the  communications 
Bystem.  It  disclosed  that  the  most  probable  cause  of  failure  was  that 
the  carbon  microphones  of  the  O2  masks  had  absorbed  excessive 
moisture  and  that  this  in  combination  with  the  low  temperatures  in¬ 
volved  caused  them  to  be  inoperative.  The  post  flight  check  showed 
the  microphones  to  have  very  low  sensitivity  indicating  they  still 
retained  some  of  the  moisture.  Immediately  after  the  landing  the 
VHF  was  found  to  be  operative  when  using  the  hand  microphone. 
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Ass  a  result  of  this  flight,  in  future  flights  involving  oxy  gen 
masks  a  ribbon  type  microphone  will  be  used. 

2„  During  the  course  of,  the  flight  at  altitude,  Mr.  Cooper  suffered 
physical  discomforts  ranging  from  severe  pain  in  the  knees  and 
chest  to  feeling  nauseated.  During  the  period  he  changed  to  his 
alternate  oxygen  regulator.. 

A  post-flight  examination  of  the  oxygen  regulators  disclosed 
that  those  Mr.  Cooper  used  apparently  functioned  normally  but 
that  Commander  Ross'  alternate  regulator  was  inoperative.  It 
allowed  a  continuous  flow  of  oxygen  in  either  the  normal  or  160 
per  cent  oxygen  flow  position.  This  regulator  was  not  used  during 
the  flight. 

Post-flight  consideration  of  the  physiological  difficulties 
suffered  by  Mr.  Cooper  and  a  physical  examination  hy  Dr,  Barr 
and  Dr.  Sanville,  MC,  USN,  indicate  the  problem  was  probably 
hyperventilation  and  a  very  low  CD2  tension.  There  apparently 
was  no  connection  to  the  operation  of  the  oxygen  system. 

3.  f.uspeneion  System.. 

In  using  the  orientei  to  control  the  azsimuth  of  the  gondola 
some  counter-rotation  of  the  balloon  was  encountered  instead  of 
rotation  of  the  gondola..  Acquisition  of  the  sun  was  accomplished 
though  by  a  combination  of  the  use  of  the  orienter  and  gimbal 
mounting  of  the  telescope  Residual  mo'wmfnt  was  left  after 

orientation  was  made  but  this  was  well  within  the  manual  adjust¬ 
ment  of  the  coronagraph. 
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As  stated  previously,  the  orienter  was  designated  for  use 
with  a  two  million  cubic  foot  balloon  with  a  172  foot  diameter. 

In  operation  with  the  72  foot  diameter  balloon  of  this  flight  the 
counter-rotation  encountered  is  not  surprising  when  the  difference 
in  the  moment  of  inertia  between  the  two  balloons  is  considered. 

The  extended  parachute  stability  appeared  to  be  ,  very  good 
with  no  visual  evidence  of  twisting  in  the  shroud  lines.  It  appears 
though  from  the  problems  associated  with  the  landing  that  a 
mechanical  release  mechanism  would  be  desirable  to  prevent 
the  parachute  from  turning  or  dragging  the  gondola  after  landing. 

4.  Sky  Car. 

No  major  problems  were  encountered  with  the  basic  Sky  Car. 
It  was  found  that  the  seat  belts  could  have  been  longer  to  better 
accommodate  the  bulky  exposure  clothing.  A  desirable  addition 
would  be  installation  of  shoulder  harnesses. 

5.  Balloon. 

The  ceiling  altitude  of  the  flight  was  38,000  feet  compared  to 
a  theoretical  celling  altitude  of  40,000  based  on  a  volume  of 
ISO,  000  ft.  3.  This  difference  in  altitude  can  be  explained  by  the 
fact  that  the  design  payload  of  the  balloon  was  250  pounds  as 
compared  to  the  2338  actually  flown.  The  balloon  therefore  did 
not  obtain  its  design  natural  shape  but  assumed  a  more  oblate  shape 
with  a  reduction  in  volume.  Computations  based  on  the  ceiling 
altitude  obtained  and  gross  load  disclose  the  actual  volume  was 


142, 349  cubic  feet. 
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Espar.ictice  has  shown  that  a  payload  e: 
payload  may  he  safely  flown  but  with  a  result 
altitude.,  Other  than  this  loss  in  altitude,  wit 
scientific  experiment,  the  performance  of  th 
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VI„  CONCLU  SIONS 

The  flight,  in  terms  of  the  performance  of  the  open  gondola  balloon 
system  as  such,  can  be  termed  successful,  ll:  clearly  demonstrated  the 
capability  of  the  system  as  a  means  of  allowing  scientific  investigators 
to  enter  and  conduct  experiments  in  the  region  of  the  stratosphere. 

Definitive  conclusions  as  to  the  limitations  or  capabilities  of  the 
system  will  have  to  be  based  on  the  results  of  the  scientific,  experiments 
in  conjunction  with  the  performance  characteristics  of  the  balloon  system. 
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